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Abstract: Career guidance plays a vital role in helping students make informed decisions by aligning their 

academic strengths, personal interests, and long-term aspirations with appropriate career paths. However, 

traditional guidance systems often fall short due to their lack of transparency, limited personalization, and 

inability to address diverse socio-economic or individual factors. These limitations can lead to biased, generic, 

or misleading recommendations, negatively impacting students’ futures. To overcome these challenges, this 

project proposes the development of an Explainable Machine Learning (XML) model based on Decision Tree 

algorithms to provide personalized and transparent career guidance for higher secondary students. The proposed 

system integrates multiple data inputs such as academic performance, aptitude scores, personal interests, 

technical and soft skills, and extracurricular activities. By leveraging the interpretability of Decision Trees, the 

system presents clear, step-by-step reasoning behind each recommendation. This explainability ensures that 

students, parents, and educators can understand and trust the model’s outputs. Furthermore, the XML framework 

includes mechanisms to detect and mitigate biases, ensuring fair and equitable career suggestions regardless of a 

student's background, gender, or location.By combining explainable AI with user-friendly decision logic, the 

model enhances user trust, engagement, and acceptance. It not only assists students in identifying suitable career 

opportunities but also empowers them to understand why those paths are recommended. Overall, this XML-

based career guidance system offers a smarter, more inclusive, and transparent solution for future-ready career 

planning and decision-making, making it an effective tool for modern educational support systems. 
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1. INTRODUCTION 

In recent years, Artificial Intelligence (AI) has revolutionized multiple sectors, including healthcare, finance, 

transportation, education, and online services. The capabilities of AI systems to learn from data, identify 

patterns, and make predictions have made them indispensable tools in modern decision-making processes. 

However, the increasing reliance on AI has also raised critical concerns regarding its transparency and 

accountability. Most advanced AI models, particularly deep learning systems, function as "black boxes"—they 

produce accurate outcomes but provide little to no explanation of how these outcomes are derived. This lack of 

interpretability has given rise to a significant subfield of AI research known as Explainable AI (XAI). 

Explainable AI aims to bridge the gap between the complexity of AI algorithms and the human need for 

understanding. It involves the development of tools, models, and frameworks that make AI’s decision-making 

process transparent and interpretable. XAI doesn’t just enhance human understanding but also plays a vital role 

in building user trust, ensuring compliance with ethical standards, and preventing biases in automated systems. 

This is especially crucial in sensitive domains where decisions can have lasting impacts on human lives—such 
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as career counseling. In the context of career guidance, AI-driven systems have become increasingly popular 

due to their ability to analyze vast amounts of student data, including academic performance, interests, skills, 

and even personality traits. These systems can generate tailored career suggestions by evaluating this data 

against various occupational profiles and job market trends. However, when such systems operate as black 

boxes, students, educators, and parents are often left questioning the validity and fairness of the 

recommendations. This is where Explainable AI becomes invaluable. XAI models in career guidance are 

designed not only to provide recommendations but also to offer transparent justifications for those suggestions. 

For example, a student might receive a recommendation to pursue a career in data science. An XAI-based 

system would not stop at this suggestion—it would also explain that the student’s strong performance in 

mathematics, interest in technology, proficiency in analytical thinking, and participation in coding competitions 

contributed to the decision. This level of clarity enhances user confidence and enables more meaningful 

engagement with the career planning process. 

Moreover, explainability is critical for ensuring fairness and ethical integrity. Traditional AI systems may 

unknowingly encode and propagate biases present in the data they are trained on—leading to discriminatory 

outcomes. For instance, if historical data reflects gender biases in engineering roles, a non-explainable AI model 

might inadvertently favor male students for engineering careers. XAI, by contrast, allows developers and users 

to inspect and audit the model’s reasoning, thereby identifying and mitigating such biases. It promotes equitable 

access to career opportunities regardless of gender, socioeconomic status, or geographic location. In addition, 

XAI enhances educational inclusivity by catering to diverse learning needs and allowing students to take an 

active role in understanding their career development journey. It empowers users to question, compare, and 

even challenge AI-generated suggestions, turning career guidance into a collaborative, transparent, and 

feedback-driven process. To conclude, the integration of Explainable AI into career guidance systems marks a 

significant shift towards more trustworthy, ethical, and personalized decision support. As educational 

environments become increasingly data-driven, XAI ensures that technology remains a tool of empowerment 

rather than confusion. By illuminating the “why” behind every AI-driven recommendation, it helps students and 

professionals make informed, confident, and future-ready career decisions. 

LITERATURE SURVEY 

In the evolving landscape of educational technology and career counseling, recent advancements emphasize the 

use of artificial intelligence, data science, and machine learning for personalized and transparent career 

guidance. The need for scalable, fair, and interpretable systems has led to a surge in research across various 

dimensions of AI-based recommendation tools, student profiling, and skill matching algorithms. 

K. K. Jena et al. (2023) introduced an e-learning course recommender system based on collaborative filtering 

models, addressing personalized learning pathways. The model utilizes user behavior and preferences to predict 

suitable courses, laying a foundation for intelligent recommendation systems in career development 

environments. This approach highlights how collaborative filtering can be tailored not only to educational 

content but also to skill development aligned with career aspirations [1]. 

Z. Ao et al. (2023) explored the use of skill-categorization techniques applied to job advertisements and 

analyzed their implications through wage regressions. Their work sheds light on the importance of accurate skill 

tagging and categorization for employment analytics. This research is critical for AI systems aimed at job 

matching, suggesting that precise skill extraction from job data can significantly enhance career guidance 

systems' relevance and fairness [2]. 

Y. Zhu (2022) proposed a hybrid job recommendation algorithm integrating user profile-based filtering for 

intelligent employment systems. By leveraging both user preferences and contextual job data, the study shows 

how hybrid AI models can provide more accurate and personalized job suggestions. Such methods are 

particularly relevant for career counseling tools seeking to balance general trends with individual user data [3]. 

T. F. Latifah et al. (2022) investigated the role of social media as a support mechanism for career guidance 

services. Their study emphasizes the growing influence of informal platforms in shaping student career interests 
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and decisions. Integrating social signals into career recommendation frameworks could provide a holistic 

understanding of user preferences and behaviors [4]. 

V. Prokhorov (2022) discussed modern methodologies in career guidance for school students. This work 

examined both psychological and technological strategies to support early-stage career exploration. It 

underlines the importance of combining educational counseling practices with intelligent systems to foster 

meaningful student engagement [5]. 

D. C. Nguyen et al. (2022) presented ITCareerBot, a personalized chatbot designed to assist users in career 

decision-making. By combining conversational AI with career-related data, the system offers real-time, 

interactive counseling experiences. The chatbot demonstrates the potential for scalable, AI-driven guidance 

tools that maintain a human-centric user interface [6]. 

J. R. D. Atienza et al. (2022) developed a web-based career track recommender system using deep neural 

networks targeted at lower secondary education. Their research underscores the feasibility of using deep 

learning for early academic and career direction, though it also raises concerns about explainability in black-box 

systems—an issue addressed by the emerging field of Explainable AI (XAI) [7]. 

A. D. A. Gunawardena et al. (2022) introduced an interest-aligned system for college degree and career path 

planning. Their model considers student interests alongside program characteristics, offering a student-centric 

solution to educational and professional planning. This aligns with the modern paradigm of learner autonomy 

supported by intelligent systems [8]. 

3.PROPOSED SYSTEM 

The proposed system is designed to offer a comprehensive, transparent, and personalized career guidance 

solution tailored for higher secondary students. By leveraging the capabilities of machine learning and 

explainable AI, the system aims to bridge the gap between raw student data and actionable, career-oriented 

insights. At the core of the architecture lies a Decision Tree-based prediction engine, chosen specifically for 

its interpretability and hierarchical structure. Unlike black-box models, the Decision Tree classifier provides 

clear, traceable logic behind each recommendation. This hierarchical reasoning allows students, educators, and 

counselors to understand exactly how a career suggestion was made, thus fostering trust and encouraging user 

engagement. To enhance the prediction accuracy and reduce irrelevant noise, the system employs advanced 

feature engineering and selection techniques. Raw student data, including academic records, declared 

interests, participation in extracurricular activities, and earned certifications, undergoes preprocessing steps such 

as normalization, handling of missing values, and categorical encoding. Key feature selection algorithms such as 

the Chi-square test and Non-Negative Matrix Factorization (NMF) are used to identify and retain only the 

most influential variables. This not only boosts model performance but also ensures that the system operates 

efficiently even when scaling to larger student populations with diverse profiles. 

A standout feature of the system is its Explainable AI (XAI) integration, which goes beyond prediction to 

provide comprehensive visual and textual explanations. Each career suggestion comes with a detailed 

breakdown showing which input factors had the highest influence on the decision. For instance, if a student is 

recommended a career in data analytics, the explanation might highlight high mathematics scores, analytical 

aptitude, and interest in technology as key drivers of the prediction. These explanations enhance user trust, make 

the system more interactive, and help students reflect on their strengths and development areas. Complementing 

the prediction engine is a robust recommendation layer, which enriches the guidance process by suggesting 

relevant educational institutions, online certification programs, and skill-building opportunities. These 

recommendations are dynamically tailored to the student’s profile, ensuring that the guidance is not only about 

selecting a career but also about planning the steps to achieve it. This multi-dimensional approach transforms 

career counseling into a journey that includes academic planning, skills development, and exposure to industry-

relevant learning paths. 

The system is delivered through a user-centric web interface that is intuitive, responsive, and easy to navigate. 

Students can create and update their profiles, input academic and personal information, and receive real-time 
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recommendations seamlessly. The interface is designed to accommodate different user preferences and 

accessibility needs, ensuring a broad range of students can benefit from the system regardless of their technical 

background. Furthermore, the system architecture is modular and scalable, making it adaptable to future 

enhancements. It is designed to integrate with real-time job trend data, government education databases, and 

industry demands. With future extensions, the platform could also support mobile devices and multilingual 

interfaces to reach underrepresented or rural communities. In summary, this proposed system represents a 

modern, transparent, and student-centric solution to career planning—leveraging interpretable machine learning 

and scalable technologies to democratize access to meaningful career guidance. 

 

4. RESULTS AND DISCUSSION 

The proposed explainable career guidance system was evaluated using a dataset comprising anonymized records 

of higher secondary students, including academic scores, interest inventories, certifications, and extracurricular 

activity data. The Decision Tree classifier was trained and tested on this dataset, with the primary focus on the 

model’s accuracy, interpretability, and user satisfaction. The system achieved an overall prediction accuracy of 

87%, which demonstrates strong performance in correctly recommending relevant career paths based on input 

features. The use of Chi-square and Non-Negative Matrix Factorization (NMF) for feature selection contributed 

significantly to reducing data noise and improving model generalization. By removing irrelevant or redundant 

features, the model was able to focus on the most predictive variables such as subject performance, skill scores, 

and domain interests. One of the most notable outcomes was the system’s explainability. Each prediction 

generated by the Decision Tree model was accompanied by a transparent visual explanation. For instance, if a 

student was recommended a career in engineering, the system would visually highlight that high performance in 

mathematics and physics, coupled with interest in problem-solving, led to the recommendation. This enhanced 

user trust and understanding, especially among students and educators unfamiliar with AI technology. 

Additionally, the integrated recommendation layer effectively personalized suggestions beyond career paths. It 

successfully matched students with relevant college programs, online certifications, and skill-building resources 

aligned with their predicted career trajectory. In user surveys conducted with a sample of 100 students and 

counselors, 92% reported the interface as intuitive and the recommendations as useful, further validating the 

system's usability. 

The system also showed strong scalability potential. Its modular design allowed for seamless addition of new 

data sources and integration with external job trend databases. While Decision Trees are known for their 

simplicity, the trade-off in this case favored interpretability over model complexity, making it a suitable choice 

for educational applications where transparency is paramount. 
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CONCLUSION 

This project introduces an Explainable Machine Learning (XML) based career prediction system employing the 

Decision Tree algorithm to deliver transparent, accurate, and personalized career guidance for higher secondary 

students. By integrating academic performance, interests, skills, and extracurricular activities, the system 

effectively predicts suitable career paths while addressing the shortcomings of traditional career counseling 

approaches. The Decision Tree model offers a clear, interpretable decision-making process, enabling students 

and educators to trace the reasoning behind each recommendation, thereby enhancing trust and user 

engagement. The web-based application was successfully tested across multiple functional scenarios, including 

registration, login, data submission, and career prediction, all of which produced correct and reliable results. The 

system further extends its utility by providing recommendations for relevant courses, educational institutions, 

and skill development opportunities, offering students a comprehensive and data-driven career guidance 

solution. 

Looking ahead, several enhancements are proposed to improve the system’s adaptability and relevance in real-

world contexts. Integrating real-time job market data, industry databases, and internship opportunities will help 

align predictions with current employment trends. Additionally, the development of a mobile application version 

and support for multiple languages will broaden accessibility for a diverse, global student audience. Future plans 

also include incorporating alumni networks to facilitate mentorship opportunities, expanding the model to serve 

other user groups such as college students and professionals, and introducing gamification and community 

engagement features to enrich the user experience. These enhancements aim to ensure the system remains up-to-

date, holistic, and impactful in guiding students through their career decision-making journey. 
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